The thermal behaviour of a "fish hook" type HOM coupler [l-21 for Superconducting RF Cavities is analyzed by numerical simulation using a 3D finite element based code for both CW (rings, recirculating linacs) and pulsed (s.c 
L INTRODUCI'ION

II. METHOD AND ANALYSIS
A. The boundrvy value problem
The t e m p e w e field T(x,y,z,t), where x,y,z and t are spatial-coordinates and time respectively, within the computational domain n is governed by the well-known where HK unit is W/cm2/K, AT = T -Tbath and T is the L H~s l l r f a c e t e m p e r a t u r e . Concerning the transient computations, the whole system studied was assumed to be initially at the LHe temperature.
B. Varim'onal problem and approximation
Using the so-called Galerkin Method, the semidiscrete pmblems mmq" ' gtotheaboveboundary value problem are derived. Briefly, this method constists on subdividing n into a set of subvolumes or finite elements, and expanding the solution in terms of FEM using Ncomponents global basis functions. Then, a variational method is applied to these functions leading to N diffmntial (algebraic) equations for time-dependant (steadystate) problems respectively. These equations constitute the semidiscrete variational problem, where the unknown are precisely the nodal values Tj(t) of the temperature field within the n-mesh.
C. Resolution Method
In the steady-state case, the above non-linear system is solved by an iterative method using linearisation technique and a relaxation factor for improving the convergence of the process. The steady-state solution is reached when the relative variations of tempemlure at all the n~des of the f2 -mesh is less than 10-3.
For the transient case, the above equations, discretized in time are solved by a n-step method : the temperature field at a given time is calculated from temperam fields at the n preceeding times (we chose n=2). cryostat tank and the LHe cooled part of the cavity. For numerical simulation, this system was modelled using a slighty modified geometry (Fig. 2) which includes all the parts described previously up to the first iris of the cavity.
Notice however that the thermal contact resistances at the sealings (i.e. flanges of the HOM) were neglected, the fishhook has been replaced by a straight Inner Conductor (IC) which has no influence on the numerical results because the thermal radiations are negligible (T < 10 K), and we have also neglected the heat flux coming from the RF coaxial cable (using a simple Nb cover in place of the upper part of the HOM). In the defect free case, the total RF losses dissipated on the IC of the HOM remain lower than 0.4 mW (with a peak heat flux density of 40pW/cm2) for Tbath = 2.0 K, Analysing the temperature profiles along the IC for the arrangements #1 and #3 with Q = Qc,we note that the non-linear effects increase with the Nb RRR, the temperature difference along the IC is around 3.3 K whatever the RRR may be, there is no sensible effect of the thermal shunt on Qc which increases (from nearly 70 mW to 1 W) with the Nb RRR (see Table 1 ). The values of the thermal impedance of the IC (Rh = AT1CjQC) are 46 W ,
10.5K/W and
In order to overcome this limitation, the arrangement #2 was examined, leading to a reduction by a factor 6 of the IC thermal impedance. The adding of a thermal shunt (arrangement #4) improves greatly Qc (Fig. 3) due to the sufficiently small thermal impedance (0.6 K/W) of the IC, and in this computation, 70% of Qc is derived through the thermal shunt. From the evolution of the temperature along the IC at different times (Fig. 5) , the value of 300 cm2/s is obtained for the diffusion coefficient. Consequently, the perturbation during the RF pulse is localized close to the defect point (diffusion length of 1.5 cm in 2 ms) and the corresponding heat flux can not be evacuated in one complete cycle (1 10 cm in 100 ms, that is to say, the length of the IC). 
IV. CONCLUSION
A HOM coupler heat load capability of over 5 W has been reached in case of a continuous anomalous RF dissipation, by using an IC and a stub made with sputtered Nb onto a Cu substrate, and adding a thermal shunt connected to the LHe flange. In the transient regime, the maximum heat load sustained by the bulk Nb coupler is 6 W. In all the cases and for the corresponding critical heat fluxes, the maximum temperature at the iris of the cavity does not exceed 0.1 K with respect to Tbath, so that the thermal stability of the cavity is also insured.
We plane some thermal measurements on a special cavity/HOM assembly, to confm these calculations and to take into account, if necessary, the effect of the contact resistances at the sealings.
